[Effect of nanoparticle with vascular endothelial growth factor gene transferred into ischemic myocardium: experiment with rabbits].
To evaluate the possibility and efficiency of nanoparticle as a new vector in vascular endothelial growth factor (VEGF) gene transference, and investigate the efficacy of direct gene transfer of nanoparticle with VEGF(165) gene into ischemic myocardium. Nanoparticle-VEGF (Np/VEGF) complex was prepared with poly (D, L-lactide-co-glycolide) (PLGA) loading VEGF(165) gene and the envelopment efficiency and size of the complex were determined. The Np/VEGF was transfected into the cultured myocardial cells, RT-PCR and ELISA were used to evaluate the transfection of VEGF. Suspension of Np/VEGF was injected into the myocardial tissue of 4 rabbits. 96 hours after operation myocardial tissue was obtained, made into sections, and observed with electron microscope. New Zealand White rabbits underwent thoracotomy followed by ligation of left anterior descending coronary artery to establish ischemic models. The New Zealand White rabbits were divided into 3 groups: Np/VEGF group (n = 12, nanoparticle with VEGF(165) were injected into the cordial myocardium), blank plasmid group (n = 12, injected with blank VEGF(165) plasmid), and control group (n = 8, injected with normal saline). Ultrasonography and immunohistochemistry with factor VIII related antigen were conducted to evaluate the cardiac function and the collateral circulation of the occluded artery. One month later the rabbits were killed to observe the vascularization of capillaries in the ischemic myocardium. The envelopment efficiency of the Np/VEGF complex thus prepared, 50 - 300 nm in size, were 1.87% y. RT-PCR and ELISA showed that VEGF gene had been successfully transfected into myocardial cells by the nanoparticles. A great number of nanoparticles were observed in the myocardial cytoplasm and nuclei. One month after operation, the ventricular wall motor amplitude of the Np/VEGF group was 1.87 mm +/- 0.32 mm, significantly larger than those of the blank plasmid group (1.59 mm +/- 0.24 mm, P < 0.05) and control group (0.93 mm +/- 0.40 mm, P < 0.05); and the left ventricular ejection fraction of the Np/VEGF group was 60% +/- 10%, significantly higher than those of the blank plasmid group (50% +/- 6%, P < 0.05) and control group (40% +/- 8%, P < 0.05). The capillary density at low power field (x 100) of the Np/VEGF group was 57 +/- 12, significantly higher than those of the VEGF group (41 +/- 14) and control group (24 +/- 8). Nanoparticle can act as a vector to transfect specific gene in vitro and in vivo. Direct gene transfer of nanoparticle with DNA encoding VEGF into the ischemic rabbit myocardium can increase capillary number; therefore it may be a novel therapeutic approach for myocardial ischemia.